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Abstract
Background: The number of students selecting careers in primary care has declined by 41% in the last decade,
resulting in anticipated shortages.
Methods: First-year medical students interested in primary care were paired with primary care mentors. Mentors
were trained, and mentors and students participated in focus groups at the end of each academic year.
Quantitative and qualitative results are presented.
Results: Students who remained in the mentoring program matched to primary care programs at 87.5% in the
first year and 78.9% in the second year, compared to overall discipline-specific match rates of 55.8% and 35.9%
respectively. Students reported a better understanding of primary care and appreciated a relationship with a
mentor.
Conclusions: A longitudinal mentoring program can effectively support student interest in primary care if it
focuses on the needs of the students and is supportive of the mentors.
Background
The anticipated shortage of physicians in the U.S. is
expected to be particularly acute in the primary care
disciplines [1,2]. Over the past decade,the number of
medical students selecting careers in primary care has
declined by 41% [3]. Given the anticipated shortage [4]
primary care specialties have sought to understand this
decline and promote student selection of their fields [5].
Many factors impact the career choices of medical
students, yet effective means of influencing these choices
have not been determined [6]. Hauer and colleagues
identified characteristics related to the institution, the
individuals, and their experiences in medical school that
contributed to primary care career intent among more
than 1100 senior medical students at various institutions
[7]. In this sample, 23% of students planned careers in
Internal Medicine (IM), yet only 2% selected primary
care IM. Senf and colleagues [8] assessed students’
career interest at matriculation and noted that ambula-
tory exposure was an important element influencing
career choice for Family Medicine (FM). Using logistic
regressions, Kassebaum and colleagues [9] examined
data from the AAMC graduating student questionnaire
and documented demographic factors, student attitudes,
and institutional characteristics predictive of interest in
a career in FM but were unable to identify predictors
for general IM or general pediatrics (PED). They found
no correlation with students’ incurred debt level, institu-
tional mission related to primary care, early clinical
experience, or admission criteria considering primary
care preference. They concluded that primary care
career intention is largely determined by student interest
and exposure to FM and ambulatory care.
Another factor that potentially influences career
choice is student perception of clinician expertise. Cam-
pos-Outcalt highlighted the importance of student per-
ceptions of faculty competence in FM [10,11]. Bland et
al [12] in their meta-analysis of the specialty selection
literature determined that most students enter medical
school with an interest in primary care but that interest
w a n e sa ss t u d e n t sa r ee x p o s e dm a i n l yt os p e c i a l i s t
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impact on career choice, perhaps because it allows stu-
dents to see primary care physicians demonstrating their
particular area of expertise.
Mentoring has an important place in the preparation
of medical students [13], and the impact of mentoring
on students’ career selection has been highlighted
[14,15].The strengths and weaknesses of mentoring pro-
grams have been identified [16,17]. The varied goals and
roles of mentors have been described [18] as well as the
responsibilities of both the faculty mentors and the stu-
dents being mentored. [19] “Best-practices” have been
identified for both mentors [17] and mentees [20] and
activities that facilitate or impede mentoring have been
described [21]. However, much of the mentoring litera-
ture has focused on medical careers in academic settings
o rr e s e a r c hi n s t i t u t i o n s ;w ew e r eu n a b l et oi d e n t i f ya
study that looked at the effect of a mentoring program
focused specifically on assisting undergraduate medical
students with career selection (career decision-making)
prior to residency selection.
In response to this gap, an elective extra-curricular
mentoring program was established at a private medical
school in the northeastern U.S. where match rates into
primary care were persistently low compared to the rest
of the U.S. This grant supported “Generalist Career Pro-
gram” (GCP) was longitudinal over the four years of
medical school, extending one year post-funding as an
independent program and was designed to determine if
early contact with a mentor, specifically a primary care
clinician, would influence medical student career choice.
Methods
According to our Institutional Review Board, the data
presented here is program evaluation, does not meet the
federal definition of research, and was not subject to
IRB review.
Setting: Grant-supported mentor-mentee program
developed at an urban private medical school in the
northeastern US.
Participants and Activities: This interdisciplinary pro-
gram was designed to recruit first year medical students
(MS1) beginning in September 2005 and was funded
through 2008. The grant supported 4 core faculty,
representing the primary care disciplines of FM, IM and
PED, and a program coordinator. Mentors affiliated
with the medical school through local academic hospi-
tals and community-based practices were recruited from
each of these disciplines. The program expected to
recruit approximately 25 students each year of the 3-
year grant.MS1 year students were recruited for the
GCP via e-mail, flyer, and an introduction to the pro-
gram presented during freshman student orientation.
Students who expressed interest in primary care and
being mentored were invited to an information session
where the program was described in detail. Interested
students who were willing to commit to the program
completed a mentee database questionnaire, used for
the purpose of matching them personally and profes-
sionally to mentors. Primary care faculty mentors were
recruited via general e-mail invitation, the alumni office,
and direct contact by the core faculty.The GCP goals
and objectives were shared with potential mentors, and
responsibilities were outlined. Faculty also completed a
mentor database questionnaire used for matching them
to mentees. The selected faculty mentors were required
to attend an in-person faculty development session to
increase both their understanding of and comfort with
mentoring and to review the goals of the program. The
matching of mentors with mentees was organized by the
GCP coordinator and core faculty: accommodating the
mentee’s request (most commonly requesting a mentor
by field of practice/gender/family), and based upon
matching outside interests (most commonly hobbies and
community involvements). Mentors and mentees were
notified of their pairing, and the mentors were asked to
initiate a first meeting as soon as possible with their
mentees. Mentors were encouraged to schedule on-
going meetings away from the medical school over a
meal or social activity to ease encounters. The GCP
activities included: mentor-mentee meetings (monthly
during the MS1&2 years and quarterly during the clini-
cal MS3 year); didactic conferences (monthly during
MS1&2 years and quarterly during the MS3 year);
enhanced community-based primary care research
opportunities (summer between MS1&2 year); regional/
national meeting attendance (any year) with a primary
care mentor or designated faculty; and participation in
program evaluation. Mentors received monthly email
updates on student life and curriculum, which served as
triggers for potential topics of conversations, and high-
lighted opportunities for support during stressful aca-
demic periods. Mentors received a small stipend ($30/
month if meeting occurred) to compensate their time
and defray the costs of any activities shared.
Program evaluation
This project collected both qualitative and quantitative
d a t af o re v a l u a t i o n .A l ls t u d e n t s ,w h e t h e ro rn o tt h e y
remained in the program (completers and non-comple-
ters) were asked to respond to a post-residency match
survey to assess the influence of the GCP program and
the impact of a mentor on their choice of residency. In
addition, the mentees and mentors attended separate
face-to-face focus groups annually. Focus group probes
were developed by the GCP core faculty and moderated
by non-MD faculty to avoid any conflict of interest. The
data was digitally recorded and transcribed. Focus group
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recurring themes. Two researchers who were not part of
the program verified themes.
Results
Quantitative
See Table 1 for demographics on the mentors and
mentees.
In the first year (Y1) cohort, there were 29 students,
16 (55.2%) of whom completed 3 years in the program
(completers). Fourteen of the 16 completers (87.5%)
matched in primary care areas. Of the 13 students
(44.8%) who did not complete the program (non-com-
pleters), 7 (53.8%) chose primary care residencies. As a
point of reference, for the entire medical school class of
2009, 82 of the remaining 147 students (55.8%) chose
primary care residencies [Table 2].
In the second year (Y2) cohort, there were 33 stu-
dents, of whom 25 (75.7%) completed 2 years in the
program. 19 of these 25 completers actually selected
residencies; the other 6 elected to delay graduation
and their choices are not yet available. Fourteen of
these 19 actual completers (73.6%) matched in primary
care. There were 8 (24.2%) students in this cohort who
did not complete the GCP program, 3 (37.5%) of
whom chose primary care residencies. As a point of
reference, for the entire medical school class of 2010,
52 of the remaining 145 students (35.9%) chose pri-
mary care residencies [Table 2]. At this time, data on
residency selection is available only for Y1 and Y2
cohorts.
The selection of a residency with the potential to
practice primary care for the prior 3 years at our institu-
tion were relatively consistent: Class of 2006, 46.1%;
Class of 2007, 46.2%; Class of 2008, 41.9%: Class of
2009, 58.5%, and Class of 2010, 38.8%. For comparison,
we provide data on two other similar private medical
schools in our geographic region [Table 3].
Based on a post-match survey, 7 of the 16 program
completers of the Y1 cohort (43.7%), and 18 of 25 of
the Y2 cohort (72%), stated that the GCP/mentor influ-
enced their career choice.Only 1 student among the
non-completing group, from the Y2 class, reported a
positive connection between the program and career
choice. There were 4 non-responders to the survey, 1
among the completers and 3 among the non-completers.
Qualitative
Both mentors and mentees provided qualitative feedback
during separate face-to-face end-of-year focus group ses-
sions.By the end of the 3-year grant period, a total of 9
focus groups were conducted for overall program eva-
luation.Over 3 years of annual focus groups, there were
a total of 6 faculty and 6 student groups conducted,
with 8-10 participants per group for program evaluation.
Annual formative feedback from these sessions sug-
gested a number of changes, which the GCP instituted
each year. In addition, we developed and distributed an
ongoing list of “Best Practices” for mentors and men-
tees, stimulating improvements in the program (see
Additional file 1). Two main themes with several sub-
themes that emerged from the transcripts are described
below.
Theme #1: Impact on the understanding of primary care
Through the GCP experience, students were able to gain
a better understanding of what the delivery of primary
care requires and the responsibilities of being a primary
care provider.
Relationship with patients: Students were able to think
more about the relationships a primary care provider
(PCP) develops with his/her patients as illustrated by a
student who commented:
“I think it’s ... the continuity that you have with your
patient, that you actually form a relationship with
t h e ma n dt h e r e f o r ey o ua r em a y b em o r ea b l et o
influence them and also manage their care better
because you know their whole story.”
Comparison to specialty areas:S t u d e n t sw e r ea b l et o
reflect on the similarities and differences between pri-
mary care and other specialties. One student stated that
primary care is also a “specialty”.
“Different than other specialties, just like each speci-
alty is different. But primary care is a specialty in my
opinion. And the scope of knowledge is quite great
which is scary to many people I think. ....because
people want to be experts ... it’s just the way our
society is. .... And you may not be an expert, but if
you know how to ask questions and find out infor-
mation you’re really quite skilled. I think primary
Table 1 Demographics of grant participants
Gender Ethnicities
Female N (%) Male N (%) Asian N (%) Black N (%) Caucasian N (%) Hispanic N (%) Other N (%)
Mentees 53 (64) 30 (36) 22 (26.5) 7 (8.4) 45 (54.2) 5 (6) 4 (4.8)
Mentors 42 (65) 23 (35) 8 (12.3) 7 (10.8) 42 (64.6) 5 (7.7) 3 (4.6)
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thing possible.”
Challenges of primary care in medically underserved
urban communities: Students learned how issues such as
lack of health insurance, time constraints, language bar-
riers, and shortages of physicians limit patients’ access
to health care and increase the burden on primary care
providers. One student summed up some of the frustra-
tions that PCPs face:
“Practicing in underserved communities...makes the
primary care physician’s job so much harder to man-
age ....if you .....get a patient who has so many pro-
blems because they’ve never had good health care
until the time that they’re 50 or 60. ...they have so
many problems that could have been prevented and
it’s extremely inefficient.”
Significance of primary care: Students developed a
deeper appreciation for the services primary care provi-
ders offer patients. According to a second year student:
“ ... even the most minimal care that you give is
probably more than a lot of these patients could
receive elsewhere.”
Theme #2: Facilitators and inhibitors of the mentoring
relationship
Several factors influenced whether or not the mentors
and mentees were able to build a positive relationship.
Opportunity to view mentors in various roles: Students
found it useful to view mentors’ different roles in var-
ious settings. This allowed students to understand that
choosing primary care does not limit them from explor-
ing other opportunities.
“Ig o tt os e eh e ri nd i f f e r e n tr o l e s .Ig o tt os e eh e r
when she was seeing patients, and then another time
I just happened to go, and it was more like residents
were reporting to her, and so I saw her in that role,
and then we had time to talk in between that, and
then she had to go to [see]- - the neonates so then I
got to see her in that. It was nice to see the various
roles she had as a pediatrician.”
Table 3 Historical data from comparable geographically similar medical schools
2006 2007 2008 2009 2010
Study School 66/143 (46.1) 73/158 (46.2) 73/174(41.9) 103/176 (58.5) 69/178 (38.8)
School A 46/158 (29.1) 40/136 (29.4) 33/126 (26.2) 50/152 (32.9) 55/166 (33.1)
School B 47/135 (34.8) 45/126(35.7) 47/111 (42.3) 28/105 (26.6) 36/115 (31.3)
Matching in Primary Care/Total students in class (%)
Table 2 Student match choices
Y1 2005 Y2 2006
Total students N = 29 (100%) N = 33 (100%)
GCP* Completers 16(55.2) 25 (75.7) **
Match PC*** 14(87.5) 15/19 (78.9)
FM 2 3
IM 8 4
PED 4 7
Match not PC (Specialties) 2 5
Non-Completers 13(44.8) 8 (24.2)****
Match PC 7(53.8) 3(37.5)
FM 0 0
IM 5 2
PED 2 1
Match not PC (Specialties) 6 2
Class data minus those in GCP 147 145
MatchPC 82 (55.8) 52(35.9)
* GCP = Generalist Career Pathway
** 6 students delayed graduation. Match rates calculated based on 25 students who entered the match in 2010.
*** PC = Residencies with Primary Care Potential (FM, IM, PED)
**** 3 students transferred, no match data available
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s a t i o n sw i t ht h e i rm e n t o r so na s p e c t so ft h e i rl i v e s
besides medicine. Students were able to know their
mentors not just as health care providers, but also as
individuals.
“And I found that just talking to someone in the
profession and getting to see what ...aspects [they
enjoy] or what they don’te n j o y ,o rh o w. .t h e yh a v e
time to fit this in or how they have time to fit that
in or how did they get to the decision to go into pri-
mary care, that kind of stuff. And it’s been good.”
The focus group data also addressed the process of
initiating and maintaining a longitudinal mentor-mentee
relationship. There were, however, some challenges
identified that the program needed to address:
Mismatch of expectations and responsibilities:T h e r e
were differences between the mentor and mentee in
terms of the kinds of mentorship activities expected and
how the relationship should be managed.
“My mentor wanted me to meet her while she was
practicing. I wanted a mentor to talk to and have
someone answer question[s]. I did not want to
shadow.”
Lack of time: Due to competing demands for both
mentors and mentees, scheduling meetings was a major
obstacle in developing and sustaining the relationship.
“And it is sometimes a little hard to get in touch
with him but when we go out we have a really great
time..... I wish we could get together more, but we
are both really busy so it is difficult.”
Discussion
Many students enter medical school with a professed
interest in a career in primary care. While it is antici-
pated that students reassess residency and career choices
during medical school, many factors work to derail their
initial interest: future remuneration, perception of a
controllable lifestyle, exposure to specialist faculty, and a
hidden agenda suggesting the best and brightest should
pursue subspecialty training [7-9].The GCP program
was designed to determine if early contact with a men-
tor, specifically a primary care clinician, would influence
medical student career choice toward primary care by
nurturing and supporting their interest over the span of
their medical education.
Our student data support a positive impact of a longi-
tudinal mentoring program, beginning in MS 1 year and
continuing through graduation, influencing student
interest in primary care careers. Our data showed on
average that one third more students, starting with an
initial interest in primary care, actually entered primary
care fields when they sustained a mentoring relationship
with a primary care physician. The students had a better
idea of what being a primary care practitioner entailed,
had an increased respect for the field, and recognized
the impact of health disparities on patients and their
physicians.
One of the strengths of our program was its interdis-
ciplinary focus: family medicine, pediatrics and internal
medicine were all represented in the core leadership for
the program and among the mentors.In addition, the
conceptual framework of the mentorship program
included matching mentors and mentees based on their
personal backgrounds and self-identified interests. Start-
ing the relationship from entry into medical school and
the continuing support over three, and sometimes four,
years of school was challenging but we believe contribu-
ted to the positive outcomes. The individualized men-
toring relationship, allowing for consideration of both
the personal and professional roles of clinicians, was a
reported strength. Many mentors selected were teaching
faculty, accomplished and respected by peers and
patients, and the pride they took in their primary care
practices was recognized by the students.
Establishing communication channels between indivi-
dual mentor-mentee pairs that worked effectively and
efficiently, and supported meetings, was challenging
and required direction from the program coordinator.
Mentors were typically not directly connected to the
timeline of mentees’ medical school experiences. We
had hoped that a mentor-mentee list-serve would sup-
port a virtual communication space, but it was never
used by students or faculty. Focused prompts to men-
tors to assure they were informed of the mentees “life
cycle” in medical school was identified as a critical
component, so we switched to monthly email alerts
that focused on the mentee’s current curriculum and
activities. This effective communication channel
between all key players (program coordinators, men-
tees and mentors) was established early and main-
tained to assure desired outcomes. Mentors reported
t h e s ep r o m p t sa sk e yt oh e l p i n gi n i t i a t eac o n n e c t i o n
to their mentee and providing “talking points” to begin
a conversation that could then continue to supportive
dialogues and relationship building. Lastly, early identi-
fication and alignment of both mentor and mentee
expectations was key to program success, specifically
in maintaining longitudinal relationships that shift in
p u r p o s eo v e rt i m ea n dc a nadjust easily to student
development. This was evident in the data generated
from both mentor and mentee focus groups and sup-
ported annual program improvements.
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have not addressed impact on specialty career selection.
It is difficult to determine the impact of any discrete
intervention. Data from the AAMC Graduating Students
Questionnaire for 2008 [22] and AMCAS match results
since 2009 [23], indicate that the number of students
selecting residencies in primary care specialties has
increased slightly for the past two years, making it even
more difficult to determine if the GCP program was
responsible for the changes in match rates we observed.
One of the limitations of our study is the inability to
accurately predict primary care career selection based
on medical school match rates.Not all students who
enter a residency program from which they could prac-
tice primary care will do so. Currently, approximately 20
to 25 percent of internal medicine residents eventually
choose to specialize in general internal medicine, com-
pared with 54 percent in 1998.Among pediatric resi-
dents completing training, 40 percent planned to pursue
a career in primary care according to 2008 data, with
similar findings among senior residents scheduled to
complete training in 2009 [24].We would need to follow
our mentees through their residency training period to
determine how many actually practice in a primary care
setting, and to accurately identify how the mentoring
program affected their career decisions. However, we do
know that 2 of 14 (14.3%) completers in Y1 and 3 of 19
(15.8%) in Y2, chose family medicine and thus will likely
remain in primary care. No non-completers went into
family medicine, and from the rest of the class for each
of those years 2/147 or 1.4% in the Y1 and 3/145 or
2.1% in the Y2 years selected family medicine. These
numbers are very small, and only suggest further study
is necessary. In theory, we may have skewed the impact
of the mentoring program by merely identifying those
students entering school who were thinking about pri-
mary care early in their medical school career and fun-
neling them into the mentoring program. There were,
however, students interested in primary care upon
entrance to medical school and not interested in being
mentored, and students who sometime during their
medical school years elected primary care as a career
choice without direct mentorship. However, those stu-
dents who did not complete the mentorship program
made similar choices to the rest of their class for the
match, with approximately half choosing primary care;
while 85.7% of those remaining in the mentorship pro-
gram chose primary care. Indeed, we had 2 students
who completed the program, one each year, matched to
OB-Gyn with the intent to use this pathway to the pri-
mary care of women. The perception that Ob-Gyn as a
PC specialty vs. a surgical subspecialty needs to be con-
sidered as a confounding variable in future research on
career choice. We are aware that students might have
declared interest in primary care to obtain a mentor.
This is unlikely to have happened often: students were
required to attend monthly didactic sessions that were
primary care oriented as well as meet with their mentor.
In spite of our best efforts to have students and
faculty notify us of their meetings, it did not happen
often enough that any estimate could be made of fre-
quency: no “dose response” could be determined.
Matching both medical and outside interests created
strong connections, and eachdyad developed the
encounters they most valued.
Of interest is that both among our mentees and men-
tors, 2/3 were women. We have no way of knowing the
cause, but we might hypothesize this is due to the fact
that women are more relationship oriented, more willing
to ask for help, more concerned with balancing home
and work, and/or tend to work on a very practical level.
There is significant literature on gender differences in
mentoring [25,26] and women’sw a y so fk n o w i n g[ 2 7 ] .
Many of our female mentees requested a female mentor.
It would be interesting to include gender differences in
longitudinal mentoring in future studies.
Our program and outcomes focused on the early
initiation and longitudinal aspect of mentoring relation-
ships for medical students. The program leadership
recognized the changes inherent to more knowledge and
clinical exposure over four years of medical school, with
student needs of the mentor changing in kind. Mentor-
ing on these changing levels was consistently reinforced
with the mentors to foster a positive outcome. The stu-
dents’ selection of a residency in a primary care disci-
pline was an important outcome for both the program
and the individual mentors who invested their time and
nurtured their relationships with their mentees.More
important was the recognition by program leadership
that mentoring is a valuable component to medical stu-
dent education.
Conclusion
A mentoring program geared to the support of medical
students going on to residency training in primary care
can be fulfilling to the faculty and students if a struc-
tured but flexible environment is established that
focuses on the needs of the mentees and is supportive
of the mentors. The mentoring program may have had
significant impact in sustaining student interest in pur-
suing a primary care career, at least in the initial selec-
tion of a residency training program. Hopefully, our
outcomes and Best Practices Tip Sheets (Additional file
1) for mentors and mentees will guide other schools
establishing mentoring programs and ease the “start-up”
pains for both students and faculty.
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